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Sj-Jf 7 ]^-ofl TflolE yfl^s). t\]o)B\ tifl^ ^ «Vn| ]= ^ ^Ej 7}- *§^S)o] ol 
Jl, 7]]o]E tiflA}4 CiHEi tifl^o] 5)-^ «^^ofl 7 fl^ 2fl Hi ^ 7>^ ^ 2}- 

* 5^. ^ 71 ^4 ^ 71^ *]S. tJH^O] OXZL, oll- 

7l# AHi^ ^ ^«y£]cH ojt}. ^7)^ 3^ -7,1- ^^flol 

A^oiq- on^ ^fl^ofl til^H 3 SCf. ol^Tfl jfla^v ^ 

£ 4 
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^r 2 ) «ti1r^ ^ 3*1 ^ 3-<>fl A}-g-£)fe ^ 7l^-{A vertically 
aligned mode liquid crystal display and a color filter substrate for the 
same} 

^] 

£ l£- ^AHofl U}^ ^ WVn}- E^*]^ 7l 

£ 2^r ^aHHI 4f ofl^ K x\ ^ ^^-^ 

£ 3^ afli ^aHH urf-^ ^ s^l ^olH w>Hrl" ^ 

£ 4^r £ 33} IV-IV'*H tfltr ^^£^1^1, 

£ 5tt ^8^1 *ll2 ^ojlofl aj-s ofl^ #*l-g- ^ S^l^i 7l 

£ 6-^ *fl2 ^*HH 4^- ^1^1 W ^^-ofl 

5L 7^- ^ *tf2 oj-s. on^g K ^ uj-efl; *fl 
^ Sri ^4 ^ 7fl^f£| u]]^£olji ( 
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S. 9^ 450nm Sr#^ %^ 600nm spSM ^ a« • £3H1 tcj-g. ^-32f# 

£ 10^8: S. 92] ZL2fl^# 550nm tf-QQ fi^ ¥^-#5. M-fe zi2flH°lJl, 

5. ll£- A/» =0 .08^1 R, G, B2] 2^ ^.g- ufEj-ifl^- ZLSflHol^L, 

£ 12a ifl*l 5. 12c^ ^ r, G, «ofl ccf^ y-T ^Md^al, 

£ 13-& ^ £^1 ^(single-domain)^ ^ S.^i ^l(mult i-domain)^ V-T 

£ 14fe i^^} (yellow) ^(t^ i-S^ sj-^ 

(blue) *r<>H 3^M(color shift)^* M-EHIfe- ZL2flS 

£ 15fe 3*?^ « *>o]6|l 4s «l^-(s|-^/ 

£ 16£r ^<£^ <3^-4 <8^S] €^ *r°H 31 St ^^5L^V1- 

5. 17^r H^SHl rtf-g- 3fl^ (color property)^ ^ •%■<>] ^ ^ 
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<19> s^l #*lrr #^r4 ^5] (color filter) 

Sa^r ^ 71^4 E W a E ^ ^ ^ ^ol ^^£1^ ol^ 

<20> neic-fl ^ s.X\ Ajo^o] ^o] f^*l ^^^14. °le-it!: # 

*i-£ ^ ^-7># 7)^1 rfl^H ^-£-3 HfltsfH S)-^ ^4 n cflt 

<21> • 711^ sflig o. *$^}±r 0_^i=. 2}-^ ^^-4 ^ ^ofl Z^-Z]- 7 fl^ 3Tfl^ 

* 7fl^p- 3ifl^o.s. s^^l ^(fringe field)* 
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<22> =-71 « *$S$Z>}^ $]<>)} *§^S\o] <&±t 3*4: ^ 

^ $H AA %^\<A #7] oil S>B^5l^ ^71^ ol 

<23> £ Cf€r ^ilSfe, 7l# ^o)l ^5)<H ol^ ^ ^ofl^ 7 fl^ sfl 

^ 7l^ofl ^^S)ol ol^ ^ o^ofl^ S-711- $^*H 711 

=t #7Hi ^^>oi ^sq^ 2^*1 ^1-g-^H tTtt 

2|f^S«| £nllol^- wj-^lolcl-. 
<24> lifitfl, olel*}- ^ tifl ^(vertically aligned: VA)^ <^ #*HH 

^ %9\ ^%S. ^ ^sf7> aJs. «a^l^l ^ s.^ 

°l^(color shift) ^W^l, ^-*1 fe£ TflSS sj-^ e ( white ) 

7> 2^711 ^S)-^ <t^^l (yellowish) ^°1 M-^M-H ^I^W 
l^r$o) ol-.ji7> ^Kr 7l#3 

<25> ^- 01SJ77} BT>^ 7l#^ j^fe tifl^ ^oflA^ 

7jl2:?i qo)%. tg^g; 7-l^H ^^1?1tt %°}^. 

<26> olei*> 4^1- sfl^l^l $1*H w^o,!^^ ^Afl cg<*^ ^^ eg 

<27> ^l^^S^, *fll 7}&, ^-71 *fll 3H1 *8^3<H *lll 

«ti^, ^7} *fll 71^: $H «§^£H ^O.H #7] *fll Wfl^5i|- ^^51^ iH*r 
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*\JL ^]2 Hfl^i, ^7} *fll tiH^azf ^7} 42 Mx}-5}°1 ^^Rr 2±± 

cg^u>Cf ^^5)o] ol cm^ 7 fl^ afll tifl^, 

^ 71^2)- tfl^Hr ^12 ^ 7]^:, ^71 *fl2 71^9- $H ^§#£H 

*W, ^ ^ ^ #7l *fl2 ^3 71^- 4>H ^2 7fl 

^ 7>^1^ ^>7l 3^ ^7l ^-f- A>o]ofl ^7|l7> 

< ?]7>5l^ ^ ^ElHH ^71 *fll ^ *fl2 7)&o\] tfl^H ^JlS afl^£]<H 
«?3 ^^JI #7] *fll 71^:4 >8-7l *fl2 7l^ A>olofl ^ojsq 

<H 5£*r ^f-fr 5L^>J1, ^"71 3^, €B^|7> ^*l^Rr 

«-cq on^^o^ ^ R ^7j ( g^, B^^^m * *fl, Ril^m 

<28> ol nfl, #7] B€ 7 J^r #7] R€ 7 J°1*4 #7l GM°ll al*>^ 0.2 dQ.15fMl ^ 

W>^*>J1, ^7} B€*3, ^"71 R^7J ; ^1-71 g^St A iS 
371 # 7}XH, ^Al 
<29> R^-Gi|*3 < G^i^-B^^ 

<so> # ^§>^ ti>^*>rf. 

<31> SEfV, ^"71 A}l ^ *fl2 7fl^- 5fl€^r #71 3^ ^li^olO.^ 

^Mi, #7l ^1 ^ ^12 7fl^ Sfl^oH o^H -g^S}^ #71 ^Snflo]^- 5}-^- 
5^1^ S^l^l^-S tH£« ^ #71 #3} S^ll^lol ^-F}-*Hr ^3<>1 #71 

S^olol ^-fr*>fe ^^^Cf # ^ $14. IE, <y^*]; ^ 711^ #71 A}2 n 
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# #3£r ^7lS. *H tiV^-^^-S. ^W^, #7l 5^ 

£=l*\ ^-7] ^ 2 tifl^d^ <?}^t}: ^ #7] ^12 Bfl^d4 ^<y^ sfligjos 

<32> t£^ t 7 ]^ t 7 )& ifl ofl ^ 5ft O.^ Sj-^ ^ ^ 

^ ^71 ^7) ^ ^^Hl *1*H ^ ^1 

<33> o] nfl. 4V7I ^Afl i=?,j7|. ^-7] ^Afl #7] 4*4) ^E-H 

^ 0.2 =©.15/^1^1^ ^ ^f-*)£ ^Jo] H]-^5r|-C}. 
<34> ZL&|^ J£^-|: ^JLS. 5^ H£*$<£\ ^HH ^r^j nfl^ ofl^ 3. 

<35> H 1^ Mj-^o] ^! ^Al^ofl rcj-e ofl ^ ^A] ^ -g- «l-nV H^U^B) 

7]^ tifl^SojZL, £ 2^ -g- ^"^^ *)]l -MAHH l4€- ^ ^-f- 

<36> ^7^, £ 14 £ 4t *H ^11 ^HH ^ V 
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<37> -fM 7]&(10) *W ?}S. «oH^^- M 5^ 711 o) ha] 

(20)°1 ^5]<X. SU, XMJ=^4 u}^>7fl -§-^(30H ^3<X. 91^- 

XI o] 3^(20)oll^ 711 o]E #^-°](21) #7lS] ^EflS. <g>S=M 31 Jl, -H-^l 
-g-fHdOOHfe- XI 1 ifl*l X|4 -B-^l *1^(31, 32, 33, 34)^ <g^^- 
(35, 36)7> 7}x}2] ^BflS. 5a4. X]l -R-^l ^(31)£r -g-^ 

(30H ^ XI 3. y oH^S oi ji, *fl2 #^-(32)4 *fl3 

-fM €^(33)£r ^ XI 1 -M 3^(3lH ££=)<X 7>3. «<X £4. 

XI 4 -B-^l ^(34)^ XI 2 ^ XI 3 -fh*l ^^"(32, 33)X| M)S. *&*&°.3. 

&4. -fM ^ ^^(35, 36)fe XI 4 ^(34)4 ©l-fr^fe. 

XU -fr*] €^(31)* ^^JI &4. XWS «fl^(20, 21)32}- tifl^d 
(30 , 31, 32 , 33 , 34 , 35 , 36) 3Htt XMS ^<3^-(40H 9X3., 7))o] 

— #^-(21) -#-^3 XHS ^^^-(40) $H*r Hl^^ fliS ^l^^l 
#-EXl#(50)<X ^£)<X o}t}. a> £ ^^( 50 )^ ^Xl^r «1(P) ^4 
<X ^5.3. 5Uir ffiS °1^^^1 ^^#(61, 62 H $^£|<X 

514. °<J=^ 3 ##(61, 62)3 $]o])^ z|z|- #^-(71)4 =eflol *1^(72H 
^4<X S^U, ^(71)^t XI °1 M ^^^"(40) $H >J|£S & 

cIM 3^(70 W 5U4. Hl°13 Hfl^d(70, 71, 72)3 3X1^ 3=Xl*J 

^^-(72)-!: 2r.#Al^^ ^#^(81)1- 7}x]$= is^(80)ol ^5|<X $U, 
3"(80)4 ^<H1^ ^#^(81)» *«H ^^-(72)4 "^^H 9XS= ^ # 

^-(90)°1 ^^s)<X $14. sl-ii £^-(90)£r IT0(indium tin oxide) Sfe 
IZ0( indium zinc oxide) -^3 ^ #^5. =-c^^lcf . 
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<38> o] nfl ( sj.^ 4^(90)£r XU ^4 XI 3 ^£-(91, 92, 93)^5. 91 
£L*\ olf o. ^^(94, 95, 96)* 4 3. <£^S]°] 34 5£4. 

XU i^(91)^ ^ XHJMd(20)4 -*f- ^olE^(70)^ JE^Hl ^44tt 
sl-^ <3<34 ^>«>^o11 Ml 2.4^4 ;£3l44( 0 14 'S.444 t!:4.) ^44^ 

^4<H flul, ^#^(81)« H.efl<?] 44(72)4 

&4. Xl2 ^ X]3 i^(92, 93)£r 4^ ^4 tf^ofl <*M i4l £4^4 ^ 
3} 44 2)44^ 5_<#o_S. &4. Xl2 i^(92)^ XU ^-g-(91)4 

XU Xl2 £^(94, 96)1- -f-SM X]3 ^^-(93)^: Xl2 

^(92)4 Xl3 £^(95)* &4. °1 4, XU ^^(91)4 

7112 4^^(92) 4-°Htt Xl2 4^"(32)<X 4*14:0. Xl2 ^£-(92)4 Xl3 

i^£-(93)4 4°H^ Xl3 -B-4 4^(33H 4*14*1, XU 4^(31)4 Xl4 

-R-4 44(34)^ 44i 44(90)4 HM£l4(70)4 4°H1 44^:4 . XU 
^-£-(91)^ 3H4^d4 44tb €°1 XM;e44 uf-i^ ^cfl yl^o} ZJZL, ^fl2 

i.^-^-4 XI 3 c-iloiE^4 444 4°1 X)°U=44 44tv i£ofl ai*^ 

^"4. °1 «fl, Xl2 ^ XI 3 ^^(92, 93)£r XU ^ Xl4 -R-4 44(31, 34)4 # 

334 XI i ^^-(91)-^ XI i ^ XH -6-4 44(31, 34)4 #344 SHr4. 

-0-4 -§-^4(30)^ XH5L4(20)4 m i4^-(93) 4°H 4*1*>4. ol 
4, 44 -8-^(30), -fi-4 44(31, 32, 33, 34) * -fh4 44 44-^(35, 36) 
ofl^r ^#4^ 4 ^4 444 ^* 44*11 444 444 471-3^ 34 ^ 
<>14. 
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<39> o]^S\. £o} t q]o]Y$X\3\- ^ *H ^ t\] o]^3J\- s}-^ ^ A>ol<^| 

TflolM^ ^7}- 3^ cgo^ ^jofl n)^^ -§-^4 -B-X] ^i^ol 

<40> cj-g-, £ 2Sf £ 4# ^-JIS. ^H, ^ afll 4^ <^ S^l 

<41> -B-El ^-0.3. ojifLo^ 3=i^ 71^(100) 3#/^5}-3l- o-|^_0 S o] 

= uflE^i(200)7> sj-i ^*}JL $lt±. Z\ 

$r±L ^^Tr t#(R), ^(G), ^HKB) ^ ^ €^(310, 320, 330)7> %q 
3<H 9X^. °1 I D, R, G, B ^ ^B|(310, 320, 330)^ 
7>^lcf. R ^ ^B](310)^ -¥-^171- 7}# §JML, G (320)^1 ^7} =l 

^H, B ^ ^6)3 ^1(330)7V 7}# ^^cf. o]^ *^}^ ti>af ^o] ofl^o^ 
A ^^1-71 W 3Hch ^ ^(310, 320, 330)2} ^ 

ofl^r ^.«1^S^(600)ol ^ €b](310, 320, 330 )# £<H iJl^Jl &al, 2.^3. 
eb]-(600)^ ^ofl^ £^1^5. °1 ^--f- #^-(400H 5^. 

^-f- #^(400H^r 7fl^ 4^(410, 420, 430 H 5^. <>| 1 7fli 

2flli(410, 420, 430)^: *fll *fl3 7fl^-(410, 420, 430)S. ol^-^T^ &t}. 

(420)54 ^3 7fl^(430)^ sj-dh 3^^1-Jl £14. A 7fl 

^(410, 420, 430)2] <#^f- ^ ^Hh^M o]--£ #z$t§ o]^ji 

^o.^, o]s. 7fl^(410, 420, 430)^ £z]s)o] c-ic}-. 
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<42> ZL&Jt£, £ 3J2}- s. 4» *H, *t*$9\ *fll *JaHH 4€- <^ 5. 

<43> £ l<q «V^- I^)A E j 7] ^4 23 4| ^ E-| ^1*H ^^>JI, 

- 71 AH <H1 #^(900)^- ^<g«H ZL^ll 91^ # 

«fl^H, 7flsl 101) -T- 7l^r(l0, 100)3 3-r- 

°fl ^ ^JS^E^- tifl^l*>^ *fll ^oll 6fl^ a A] ^7> 

*}^t+. 

<44> =- 7l^r(10, 100H ^^HH^f W M^l^l 71^3 3}-^ ^i^- 

(90)3 ^ ^«-«-(9i ( g 2> 93)^1- ^ 7}&9) ^--g- ^(400) $\°)} 

XI 1 *fl*l X13 7fl^(410, 420, 430)7> ^ 4^3 iS. 

Itl^-S. ^-^4. °1 nfl, 3M^^-(9(»3 z]- ^£-(91, 92, 93) -8: ^ 7fl3 

¥ 7fl£) ^il^ °1^^^H , 3" ^Jf^-Sl cflolE^( 70 ) Tfl 

olM^l(20)4 M-^T*>ol, ^#^3 sg^s^ 450 § ol-g-cf. o^H, 
(70)om Til ol (20)3+ oj^^M sJ-Ji #^-(90)3 4 ^w-^-Oi, 92, 93)3 # 
^o] 3*1t5>JI ^-foflfe- cflolE^(70)4 A>ol gj 7flolE^(20)2}- 

-8-^(30)011+ -Fr^l ^(31, 32, 33, 34)<>1 Hfl £}- 
i 4 ^^-(91, 92, 93)3 ^ ^€<*fe -Pr*l -§-^= wfl^dC30, 31, 32, 

33 , 34H ufl*13*l ^i+, Hfl^l^ol 5&*r ^-Mfe ^ ^(90)^1 3*H °+ 
#*1 ^oItIM- SEfe 3^ #^-(90)j9-^fEl 3(m ^ 9X1= «> 

^«:>t+. o}s+ £oJ o-^l -g-^t «fl -id (30, 31, 32, 33, 34)* *f|*l*H=- oj-ff^ 
t\]o}E]^_(70) SE^ 7flol ea1(20)o! sj-^ #^f- ±.^-§-(91, 92, 93)3 3H&3+ 
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^ M-^Hfe t\)°}£\#(70) ^ 7]}o)^(20)9] #°\7\ 5L*\)°1 ^* ^ 

7flolS^i(20)^ ^^7> ^^ol §H ^%.*}7} ttfl^-olcf. 

<45> ^ j ojj^ 1-^(900)^ ^* #^-(400)4 ^^"(91) ^}o]d\] ^<$S\o] 

SIttHI, $M ^^^r tflS. R, G, B ^ ^(310, 320, 330)2} Sf-v\}7\ *\3. £}s 
7) nfl£-ofl ^^-(400)^ 3^ ^(90) A>olo] ^-^^ R> g, B ^^Hl 

*| i^ecf. ^, R, G, B sj-i i^oj A-| jg. cfecf. R S)-^ <3<*j<^ 

€ 7 J(R 3.J1, G sMi <3<3^ ^(g «)c>l cj-^o)^, B 

a§<*<3] ^7j( B i323)oj ^rj-. o] nfl, r ^4 G *1*><^ 

B 0.2 H0.15^# 3 5E, R G € 7 J^ ^K^Hl 

^ G B ifi^S] ^o](A^ 2)7 |. 3C j. # , a^<a^ 2o1c1 . s<>1> 

R, G, B iHM^S 31 S# ^o]^( C oior shift)* 4 1 &i=K ^ 

<46> a. ^tg^ ^ 2 ^*HH ^}<^ 

<47> H 5^ ^ *fl2 -|UH<*fl tt]--g- ofl^ ^-g- E^xl^B] 7} 

#2} afl^lsolji, £ 6^ ^- A}2 *UHH ^ S^l 

^lSolal, 5. 8-€r 5- 7^1 Vni-VDI ' <H1 tfl^ ^r^£o]cf . 
<48> *)7] t £ 52f £ 8* ^JLS. *H ^12 ^H]ofl r^s. ofl^ ^a] 
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<49> 7l^r(10) $H 7}S. *&^SL3. 7\}o]E,#(20)t>) 9l5L, TflojE 

^1(20)2}- « 0 >^JL5L -B-^l -g-^(30H ^^5|<H 9XSL*\, 7\)o)js# (20)ofl 

#7]^ ^EflS. 7flo]E ^(21)ol &th o] nfl, -fr*] -g-^ (30) 

<g<H 5afe 7H V ^ *H 7H <H^-M-7fl 

Sa4. -8-^(20)^^ ^fiS «<H oife ^li «J *fl2 7}*1 ^(33, 

31) ol *fl2 7>^1 ^^-(31)^1^ 7>S «o V ^S ^ 9Xtt m 7}X] 

<so> Tfl 01^(20)4 -R-*l -g-^ tifl^(30 , 33 , 31, 32) 4Hfe TlHS. ^<g^-( 40 ) 

<51> Tflol^ ^0^(40) $Hfe ^Sj- ti]^^ fl-db tiVE*flS ol^o^^l 

i&£*f|#(50)°l *§^S\o] oicf. ti>51^#(50)^ 711 o]e €^-(21)34 f^=)<H oi 

<52> Hj. E ^^( 50 ) o^ofl^ n ^ 1-^1-5. JL^S. Sl^^H SUfe n+ 

^ TflojH ^(21)^ "t^SLS. sH £-^5H 
<53> ^ofl^ ^o]Ei «fl^i(70, 71, 72)°1 H^S)<H cflolE^d(70)^- 

TfMM ^<£^(40) $H «o V ^S- ^3<H SI^. ^€*H ^olE^(70)^r 

Safe 7}^-5] 3]Aj-g- ^ O.S. ^<>> 7>H Oi^Tfl HfllS] 
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JLSj*M °1 «fl, °l**Hr ^ C-flojE^ (70)^8- <H^4*r ^ 

^ s.^*\ c-floiE^(70)^r -B-^l -MNd(30) 3? 7flo]E^ 

(20)4 S^HV^-^l, c-flo}E^(70)4 -fi-*l -8-^(30)^- "S^^M ^S. 

<54> iHI 01^^(70)^1 3H1^ liJl^(80)ol SX^-. 

<55> iLJL^(80)^ floflfe- ol J=. 7flo]E ^(20)4 cflolElAl(70)ol SL 

*HH 6 l-¥-fe sj-uj-^ IT0( indium tin oxide)M- IZ0( indium 

zinc oxide)S ol-f-o^ &^(90)°] ^j>££M $lt\-. Sfi *I^-(90)^ 

^(81)« ^31 °J €^(72)4 oicf. a 2}-i ^(90)^ Sj-di 

o^o} 2.0^ ^<5}7fl ^ "^M" ^* &On^ ^oim 

U-^S. zJTfl *U 7fl^(98)7> ^£)<H &al, ^ 7>S 
^Tfl 27flSl ^2 711^(99)71- 5£r}. ol n| ( ^ #^-(90)^ § 

^ ^-8- *fil 7fl^(98Hl ^SlJl, ^^r ^12 7fl^ 

(99)^1 #*>3. 3§^4. 3-g-£ g£ ^ f^l 71-^dHl Jf-g-^ 

^ -8-^(30)^ m 7>^1 ^^-(33)4 f^S}<H fcUl, ^12 7fl^(99)fe- 

3 7>^1 ^(32)4 f^^H 5U4. 
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<56> Cf-g-, Z. 8^ S. lO^r *H uVn}- E^a-eJ 7^4 tfl^>^- 

<57> ^ 71^(100) 0>efl^l « nl]E€J^(200)7V ^ £U , ^-^ nflE^ 

^ (200) o}5JH 3(R), 4?(G), ^(B)^ ^^E](310, 320, 330)7}- ^3<H 

°1 nfl, R, G, B ^ €^(310, 320, 330) ^<HH B ^ ^^(320)^ R^IM- 
G ^ ^1(310, 320 HI ¥^7> ^-^cf . ^ ^#*}^r M"^ ^o] 

€r ^ Sfi <3<^H1 B Sj-i iH ^-Tfl s>7l ^ 

^£^(310, 320, 330) o>sflofl^ i^3l D -|( 600) °1 &Ul, ^3.^ 

(600) <>H!JNfe i TOM- IZ0 -f-^ ^ a]^f-<H*l ^g. ^( 40 o)o] t§ 

SIM-. <^7H ^ ^(400H^r £ 8<H1 M-M-^fi M^ ^ 4^ 7fl^- 
^7} *§^=H ^, ^4 «<H 9X^ 43 7fl^(410)^ 7> 

3. ^JLS. ^Tfl M *fl4 ^ ^5 7fl^-sf(420, 430)7> <=>} 

# 7 fl^f(410, 420, 430)^1 «fl^l^ *fl3 7fl^(410)M 2±^£LS- 44 ^ 45 
7 fl^^-(420, 430)7)- ^*lsH 5^U, *115 7fl^(430)^ ^ 7fl<^ xfl4 7fl^(420) 
A}o]6\] tifl^jsH o^cf. j£ 43 7fl^(410)^ XII 4 ^ *ll5 7fl^-f (420, 430)M" 
*13*Kr %4#-& 44 ^ 45 7fl^(420, 430) M ^4 ^-B^ ^ &5^f- # 

<58> £ 9M" £ 10^- till «H ^12 

<59> ^- Mj-^o] ^Al^c^l Of^ 6JJ^ 3_X\ ^-^1^ «Vn]- E ^^]^ E ^ 7^(10) 

4 Aj-tL 7l^(100)# ^^*1 #3* ^-JL n^\jL A>o)^ ofl^ ^ 
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^•(90)4 ^-f- ^(400) QAA ^ #3H*1 ^ U-^=^>7> «| 

^ H^^^Ei 7)^(10)2}- ^ ^B] 71^(100)^1 tfl^H ^A^r o]^m, afl^sl 

<60> ol nfl ; ofl^g #^(900)£r ^^-(400)5}- #^-(91) *fl-M 

&Ur3l, tflS B ^ ^(330)^1 ^*fl7}- Rom G ^ ^3(310, 320) 

oil 3 ¥^1 nflg-Ofl ^f- ^^-(400)4 ^ ^(90) A>ol^ B 

sl-^ g sMi t>l*H 3 B ^-i °J°4^1 H^(b 

€ 7 JH R oj^o} ^7j( R ^Tj)^ G 2^ °J^^1 «(G cl 

^-q-. ol *fl, B R q v]is}ol 0.2 d0.15//m^ ^ *}-t}. 

^, A <^=0.2 de.l5Azmolcf. ol^-4 ^ f B Rol^- G ^ofl t^o} 

TflS^ ^l^Ccolor shift)* *|#« ^ 3. ol o.ofl tfl«H^. ^ 

<6i> avq- E^fl^^Ei 7l^r(10)4 ^ 71^(100)* ^t!: A o v 3HH ^ «fl^ 

<62> *fl3 7fl^(410)^ &± #^"(90)3 2|.o. £^ f^SH olj7 ( 

^14 711^(420)^ ^ ^(90)^1 ^ ^Tll^sq- f^sM 5^. 

^15 7^-^(430)^ SMi ^^"(90)21 ^ ^--g-g- 2-§-^*Kr ^^Hl afl^l 

=M 5W. ^ ^(90)^ W^r *11l 711^(98)^ *ll3 

7fl^-(410)ofl 21^ 2711^) ^^nflol O,^. ^-^-SlZl, ^ ^12 

(99)2}- ^114 ^ ^115 711^(420, 430)oll £\*}<^ 47fl^ ^i^oi ^-i^cf. 
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o) Bfl, diS^OSl^ 20^m7> 5]^ ^3 <=>1 W]-^^}J1, <#?>} (B)^ 

, £^^l(B)ol ^} ^H^Kr ^-R-#£r 60% 90% ^£7> 

<63> ol^-jzf ^ 3-<$<LS- Sj-ii ^(90)-4 £ nfl ©I £-«h§- ^ $ 7fl^- 2fl^(98, 

99, 410, 420, 430)-gr ^^*>^ 7fl^#^- ^M^i *r S^. 

-gAHofl 4^ ofl^g 48%S] 7fl^-§-# t+E^4. o]^ ^> ^ 2}-^- 

*1 ^o)^. ^ ^ofl ig^Rr 7fl^(410, 420, 430)1- -£efl 

nl]EsJ>,(200)^ 7>Bj *l±r ^^ofi cfl^ «fl*l*M 7H 

^sfW. ^, *fl3 7fl^(410)^ Shi ^^-(90)^ §^ 
^4 ^3 3 3^ Hfl^l^l-Jl ^]4 7fl^Jf(420)^ £Mi ^(90)2] ^ -^-g:^ 

*1 Afl^ ^-g, ^ls>7l 1"^ ^^(200)3. 7>3 ^ ^olTlM- 

-8-^(30) oi ufl^sl^ °Ua- 

911= m £ ^]4 7fl^(410, 420)^r 7 fl^ 7^}-^ ^efl 
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< 64 > s=th €■ *fl2 ^HH ^HH^ S^- i£Dfl<yo] 

x^ol^ *]#^ ^ ^ o}^6\] tfl«H ^ W. 

<66> c 450nm ^ij. 600nm Jjpj-o] H]o] A»-do] l£sH] 

*H# M-BKflfe ZLeflSolji, £ 10^ £ 93] nsflS^ Ail^-g- 550nm 
^ ^#5. M-^ ZLSflSojc]-. £ 9<4 £ lO^H^b TN^ VA S.^H AA *f- 
^•#°] 3^ A " ^ ^^1 0.27nmS+ 0.47nmS A " • ^-¥) 

(nomalize)^>^cf . 

<67> ^ gd\)x\ ov ^ oj^ H ^ ^. 0 ] ( tifl^=(VA)^^m TN(twisted nematic) 

^ ^ a^l #*HH^ a« - do) ^o\] xx±A 450nm 4^ ^^^l- 
600nm JfL^cq ^ 7 |. ^sj-^cf. o]^ a« ♦ d 7 ]. ^7>^-ofl 42]- ^7> 

*Rr ^7l7> 450nm 600nm sl-^SHH *\g. ^ 

<68> ^^^-(T)^: ^^Kr TN S-HolH^ 

sin - v 1 ) 
y = j 2 _ 2dAn 

i^n^ i] " i -« 2 , u >~ 

<70> O] Jl > VA H^H^. 

<71> ~ . 2, Tt . 2cfA« 

_ , _, , . T= Sill (-— W) M= - 

i^r^ 2] 2 , * 

43-21 



1020010042123 #^ ^*}: 2001/8/23 

<?2> o]tf. ^ #*HH ^-f- ^ ^ *}°H € 

Z^C-fl 1 ^ 2°\)*] <£ ^ ^ W>3 2*1, U*ll 3^*H ^SM^, U 

<73> £ 9# JUS, VA S¥ 31S°IH ^4^-01 ^-Tfl 

M-S-^: <& ^ °l^t!- TN<H1 VA fiE7} c| #<5}J1, tc)-^ 

31 S# VA S=7> TN^l d 4J*>?fl q-Ej-v+c).. 

<74> £ Z\7j\2^°\]*\^ Sj-^-ol ^^H^ ■¥-^ c, l 

7> JiTflSJL sH&^H al^H 2^-3 ^4#°1 51* ° S V 

^ su, nj-^i aiTiiss ^msi ^£°i &a>3 

•SS^ a] (yellowish) €^°1 M-^M-tH 3i°lth 
<75> oje^ R> g, BSl 3:^*H 7fl^ ^ ^cf. *r«H) 2°1H 

T7> st^ ^ % v *l ^JL ^3 71 -i-ol^l ^£«H1 ^-S^} 

<76> [^t§H 3] d=k ^ k^r ^r) 

<77> 7> 5l^O> *14. ^ a«o) ^cfl^o] 0.08*1 A>-g-*>^. ^-f^ 

A"=0.08^ nfl, 2^1^ T7} slcfl^ol 5Jo] fl£ ^S<M 4^*> 
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4. T7> a}tfl7> 5)3^ u=lo)o\o\ *}v) t u7 > 1o]t£ ^4 2 4 ^ tti^ 4^ 

* <>1 E]ZL, <^7loll 34 A "=0.08^- tfl<a*>^, 

i=2/rA«=2*xo.08ol £[4. 444 016 o] ^4. k# ^r44 3^1 tfl^sl- 

<78> rf _ X 

<79> ol ^4, r, G, B4 4^* 4^ 0.65m, 0.55^m, 0.45/mi4JI ^ R, G, 

B <£^4 €*J(d)£- 4^ 4.06/an, 3.44/an, 2.81/m7> ^44 74lS# 4 0 1^# 
7i§ ^ 

<80> £ 11^ ojj^a^ a^tfl a«o] 0 .08<?1 ^^<^1 R, G, B4 ^3 €*3* M-^^ 

<8i> R, G, B <8^4 il^Cd)* i^sm 7H> -§-°ltb B ^Alr R, G, 

B # ^44 2:£*Rr "i&m- <&*\2] ^ £ 11*114 ^ 

oi^ 44 ^-ol 741^71- A^oi^ ^14^>7l fl«H €-8-^- R^ B 4°1^ -t^(d) 
4°l7> 4 1.25^1 « 4 ^4^ *=*fl # o]e^V ^^^>7l 

^ <H3-§-°l M^r ^ji, SH-S 3J-iL£ <>l3j£l*l °-S^r 

3-8-°l <H^. 

<83> £ 12a 4*1 £ 12ctt R, G, B4 iS^l 4€- V-T ^<>14. 
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<84> £ 12a ifl*l £ 12c* JH£, n^-Ej- VT ^3)7> 7}# 

3711 £Sj-*Hir 3£r B, ^ ° & v *r 5U4. 4*1 <M 4.0/am 

6)1^ ^ ^^.ofl 7># VT ^Hd3 *§$\7} 3^ 4^ *8 

^olJELS 2.^^. 4)oj^8- «fl 4# JL^o] 

3[.&q <$olo) S^SHr ^°J-t- ^ $14. 

<85> VA £^ ^o>^ ^ofl 7 fl^* ^S^r 

PVA(patterned vertically aligned) S£2] ^-f <Hl^ 7fl^- 7>7>o]oflA^ cJ-=. 
^£-°fl al^>c^ &7]&°] <$%}7] nfl^ofl 7 fl^7> ^<Hl 4r 

-gr A" • 44*1 2M1 #3lS. J±$Mr nfl VT 7fl^7> VA 

<86> £ 13£r ^ :£^l<?l(single-domain)4- 4# (multi-domain)^ V-T 

^4 ^ol§ iLc^-^ ZLSfl^A^ ^t^^V tfl^., 7fl^7> $^5]<H 5^ 

4^ SE^S) VT 7fl^-f-7> ^^5)<H ojx] ^ SDflol^ wish # 

jL^f7> PVA4 ^-f 7^1^ -f^ 3g*> 1.25#mJi4 

*1 4^ ^r^Sl qo]& ^-i: ^ &4. 

<87> £ 14^ (yellow) ^(Ir^H] ^4 ^4 ^5)4 

Sr^(blue) <3^4 ^ sH°fl 4€- ^I£J= (color shift)^ 44*flfe 
^LHflSolJl, ££ 15^r 2^4^ <^4 Sj-^AA <^<*4 ^ojofl oj-g. 

44^/^4^ )-8" 44^tt ZLHfl^olJl, 3= 16^ 2e.4^ <=g^4 44*3 cgo^ 
M ^ojofl tcf^- 7jl3:t 44^ n.$\no]z±. 
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<88> £ 14 ifl*l £ 15* iL^, ^ € 7 J(B M 

(R ^(G <M)<*I1 ti^H 0.2~0.3/an ^Sl^: ^o}s. 7ll2:# 

3.7\) 7fl^^^- ^ o}^ B ^Sj-7> 

£)^=r 3H 71°}^. 
<89> £ 17^ ifi^ofl ^(color property)^ ^ ^ 

<90> £ 17* il^, ^^-g- « ^^>7> Ti^ 1.25^1 7>^^g^ 

B R €^°m G € 7 J°fl 0.2 JO. 15^m ^ ^-Tfl ^^^>^ <£ 

<9i> o]^-o)]a^ a]-<2}- ^o], b «* R G iS^l «1*H 0.2 ± 

0.15^an el ^7]} 7fe?l ^ o] ^ g)-^ g.X\ # 

*1* ^ °1 ™fl, ^1 aJaH°1H4 £0] G it^jS: R ^-Tfl 

R, G, B ^5. «o] 3^ ^ ^£ 5a4. <>1 ^ R4 

G^ ^^Hl wl^M G4 B^ #x}7\ e] -g- 3°1 «V^^. °lfe H 12a vfl*l 
£ 12c<HH ^ $1^ y><4 ^o] B &io] c| €■ l4t £* ^ 

<92> ^ ^ AH ofl ^ ^U^, J}*| ^ 
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<93> #3^^- ^-ol, b -i^-i- R ^o]i| G <M<* 3 4711 
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1] 

XU 7l^r, 

#7} XU *i<£ 7}® fl4| $^3<H *U y fl^i, 

#7] XU 7]^: iflofl ^^s]ol o}OjX ^-71 XU tifl^S). ^^E]^ XL*} 

#7} XU Hfl*], ^7] X|2 tifl^l «J ^-71 <a^5]<>l 9X^ ^ S 

^71 XU 71^4 tfl^fe X| 2 7}&, 

^7} Xl2 7l# $H1 ^S]<X flfe ^ ^ AJ} ^Ei, 

#71 XI 2 *i<3 $H ^3<H $1-^ ^12 7fl^ SflH^r 7}7.)±r 

#7} ^ $7} ^ Aj-Ojofl ^74l7> 0]7>E1^ #^HH 

^71 XU ^ XI 2 71^1 tflsH 4^-5.3. *ms\°] 9l±= ^ ^7}Mr ifsU 

^7} XU ^ 71^4 AV 7 | X| 2 71^ A}olo)| ^<%S\o] °!}^ 
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7}*l^r fiAl 
2] 

*fll^H, 

^71 B€*J£- ^71 R-i^olM- #7] G^^°fl 0.2 d0.15j^m Dl ^ 

-i: ^r^SLsL ^ 5*1 #*1 . 

3] 

-*7l B€^, ^"71 R^, ^-71 G-a^ ^ ^ 37l# 7>*H, ^ 

R^-G« < G-M-Bifi^ 

« ^^Hr 3-3 £1S *Rr ^ 5*1 #*1. 

4] 

*Hl-%HH ( 

*V^- ^ 5*1 #*i. 

XU1M1*!, 
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91 ^ #*} iE.n|lolo.S. nfl, #7] #*} 5£tjflo]ol ^-R-*Hr # 7 ] 3j- 

5HH)<?lol ^-fraj-fe €• <^ 3.*} #*1. 

6] 

<^tb ^ 7flSl #71 ^12 n# ^ ^ o]# ^ 

^^^.S. #7l ^^-^1 #7l *fl2 tifl^^ o]^tV ^ #7l 2fl2 

Bfl^d^ 2fl€-2.5. ^g3<H 5U°H #71 ^O] §^ «-^-JZf ^ 

^ 7}^)^ ^ &*] #*1. 

7] 

^ 71^-, 

#7l 7l^r ^ofl ^#SH ^o.ol 5}-^ <^-g. ^ 9] i5}±r i^gJ 

' » 

#71 1-^ 1lSji7} ^*Hfr <3«H ol^ a^, ^ ^ 

#71 ^ ^E-l# gjl 5^ iL^M^, 

#71 itil^^- $H ^#3^ 91°-^ ^ ^ ^i^- 

#71 34| JgE^ # 7 ] ^ #71 ^ ^E^l ^7fl7> *f-V\ 

o. ofl^ £X| aJ} 3| E-| 7lt. 
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[3^8- 8] 

=©.15^# 3 3* ^-2.5. S}^r ^ S^l ^ ^ 7 J#. 
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